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[57] ABSTRACT 

A housing assembly is provided for use with a remote 



electronic surveillance camera or the like, having a 
removable housing cover which permits rapid access to 
the interior of the housing assembly for service and 
adjustments. The cover is connected to the housing 
with a plurality of latching mechanisms which combine 
both latching and hinging functions in a single unit. The 
latching mechanisms cooperate with each other to 
allow hinging of the housing cover about a number of 
different axes, and further permit complete removal of 
the cover. A specially designed locking mechanism is 
also disclosed which provides the above-mentioned 
latching and hinging features while securing the hous- 
ing assembly against unauthorized intrusion. 

The preferred embodiment of the invention further 
discloses a fan assembly and heating element which are 
used to maintain a desired temperature range inside the 
housing for optimum performance of an electronic sur- 
veillance camera mounted therein. The air flow pattern 
created by the fan assembly may also be directed past 
optical surfaces inside and outside of the housing to 
keep atmospheric contaminants such as dust and mois- 
ture from settling on the surfaces and distorting optical 
transmissions to the camera. 

11 Claims, 12 Drawing Figures 
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It is another object to provide a housing assembly For 
HOUSING ASSEMBLY FOR ELECTRICAL electronic surveillance equipment which isolates such 

APPARATUS equipment from its surrounding environment. 

BACKGROUND OF THE INVENTION 5 SUMMARY OF THE INVENTION 

This invention relates generally to housing assemblies In accordance with a preferred, but nonetheless illus- 
for electrical apparatus, and, more particularly, to hous- tratlve embodiment of the present invention, a housing 
ings which protect television surveillance equipment. assembly for use with a remote electronic surveillance 

Housing assemblies have been used in the prior art to 10 came L ra or the llk « '"dudes a removable housing cover 
isolate remote surveillance cameras and other electrical which permits rapid access to the interior of the housing 
equipment from environmental conditions such as heat, assembly for service and adjustments. The cover is 
dust and moisture, as well as providing protection from connected to the housing with a plurality of latching 
theft, tampering and other physical disturbances which mechanisms which combine both latching and hinging 

may be encountered with exposed electronic equip- 15 funCt, ° nS ,n . I S,n ? le ^ nlt ' ™, e la ' chm 8 •mechanisms 

men( cooperate with each other to allow hinging of the hous- 

One of the problems associated with designing such in « COver ab ? ut a numbe , r °f d 5 erent a f' ^ 

housing assemblies is providing for rapid access to the perm ' t ?°™? Xete re ™X* of th , e c ° ve \ A * pe ? M J de " 
. • • i . 4 , r - 57 • « . 4 signed locking mechanism is also disclosed which pro- 

equipment inside of them for servicing, adjustment or ° - , u & . , , 4 . . K. 

c i . T , . ... - in vides the above-mentioned latching and nineine fea- 

connection of external devices. Housing assemblies of 20 , ... . , 6 . e 5 

. ... . t f ,. . tures while securing the housing assembly against unau- 

the prior art generally are provided with either htnged . , . . . b J 6 

Li uiT u ii r* j thonzed intrusion, 

or removable covers which may be quickly unfastened * u * . ... , e . - , 

... / • r*u u Tne preferred embodiment of the invention further 

to expose the interior compartment of the housing as- , „ r _ U1 ^ , , ■-. . . , 

ui wru i it, u ■ a j * * discloses a fan assembly and heating element which are 

sembly. While the hinged covers provide a convenient . . . . . , . , . . . . . it _ 

. J ' - r r • • 25 use£ * t0 maintain a desired temperature range inside the 
method of access for performing minor rena.rs to equip- housi for jmum foTm ^ nct of an el | ctronic sur . 

men. within a housing assembly without removing and vei , lance 

camera mounted therein. The air flow pattern 
setting aside the cover, present hinging systems do not create(J b , he fm assemb , alsQ be iim ^ 

facilitate repairs that require access to the side of the ica| surfaces inside and outside of ^ tQ 

equ.pment nearest the hinges, as this side is general y 3Q ke atmos heric con , aminants such ■„ dust and : mois . 

blocked by the cover. It would therefore be desirable ture frQm $Mh Qn the surfaces and distor ti n g optical 

for a housing assembly to have a cover hinging system transmissions t0 the camera . 

which provides increased access to the equipment for 

"in situ" adjustments and repairs while still permitting BRIEF DESCRIPTION OF THE DRAWINGS: 

rapid removal of the cover for more extensive servic- 35 In desc ribing the preferred embodiment of the pres- 
ing. Such a housing assembly would preferably include ent inverjtion , reference will be made to the appended 
a locking mechanism to guard against theft and to pre- drawings in which: 

vent unauthorized personnel from tampering with the Fia j is a perspective view of a housing assembly in 
equipment. accordance with the present invention; 

As harsh environmental conditions are a frequent 40 FIG. 2 is an enlarged perspective view of the housing 
cause of electrical malfunctioning, it is imperative that a asse mbly of FIG. 1, with the housing cover hinged 
housing assembly provide protection against any such upward to expose the interior of the housing compart- 
conditions that are likely to be encountered in normal ment; 

use. Extremes of heat and cold may hinder the perfor- FIG. 3 is an enlarged side elevational view of a por- 

mance of semiconductors used in electrical equipment, 45 t j on Q f tne nousm g assembly of FIG. 1; 
and airborne contaminants such as heat and moisture FIG. 4 is a perspective view of a housing assembly 
create shortcircuiting hazards if allowed to come in with a sun shield which has been broken away to expose 
contact with any current carrying surfaces inside the the housing cover; 

equipment. Airborne contaminants create a further FIG. 5 is a sectional view substantially along the line 

problem when optical equipment is encased in a housing 50 5_5 G f FIG. 4, illustrating the housing assembly with 
assembly, since the camera lens and the window its cover secured by latching mechanisms; 
through which it receives images must be kept clean in FIG. 6 is a sectional view as in FIG. 5, showing the 
order to assure a clear picture. The solution of these and left side latching mechanisms detached (right side in the 

other environmentally related problems with a mini- ^ drawing), and the housing hinged upward; 
mum of cost and complexity would provide greatly FIG. 7 is a sectional view as in FIG. 5, with the right 
increased flexibility in the development of remote elec- side latching mechanisms detached (left side in the 
tronic surveillance systems. drawing) and the housing assembly hinged upward; 

It is therefore an object of the present invention to FIG. P is an enlarged side elevational view of a hous- 

provide an improved housing assembly for remote elec- 60 ing assembly illustrating an alternate embodiment of the 
tronic surveillance equipment or the like; latching mechanism of FIG. 3; 

It is specifically an object to provide such a housing FIG. 9 is an enlarged side sectional view substantially 
assembly with an improved system for latching and along the line 9,10—9,10 of FIG. 8, showing the latch- 
hinging a housing cover; ing mechanism in the locked position; 

It is a further object to provide such a latching and 65 FIG. 10 is an enlarged sectional view as in FIG. 9, 
hinging system with an integral locking means to pre- showing the latching mechanism in the unlatched posi- 
vent unauthorized access to the interior of the housing tion with the housing cover lifted away from the lower 
assembly; housing; 
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FIG. 11 is a side elevational view of a housing assem- nisms 19 fastened. Also shown in an optional sun hood 

bly with portions broken away to show the interior 37, a portion of which has been broken away to clearly 

compartment; and show the latched mechanisms 19 on the right side of the 

FIG. 12 is a sectional view of a housing assembly as housing assembly 1. 

in FIG. 5, shown with the locking latching mechanisms 5 FIGS. 5, 6 and 7 are cross-sectional views of the 

of FIG. 8. housing assembly of FIG. 4 taken substantially along 

DESCRIPTION^ ™ E PREFERRED ^S^&L^^. 

fcMbUUiMHiN i ^ the Iatching mec hanisms 19 on both sides of the hous- 
Referring now to the drawings, FIG. 1 is a perspec- 10 ing assembly 1 are fastened, securing the housing cover 
tive.view showing the housing assembly 1 of the present 5 to the lower housing 3. In FIG. 6, the two latching 
invention as it would appear in normal use, mounted on mechanisms 19 on the left side of the housing assembly 
a boom or a similar supporting device used to elevate 1 (right side in the drawing) have been unfastened, 
the housing assembly above the reach of passers-by. permitting the housing cover 5 to pivot about the two 
As seen in FIG. 2, the housing assembly 1 comprises 15 latching mechanisms 19 on the right side thereby pro- 
a longitudinally extending lower housing 3 which is viding access to the interior of the housing assembly 
substantially U-shaped in lateral cross-section and a aJong the left side thereof. In FIG. 7, the housing cover 
longitudinally extending upper half housing 5, also U- 5 is shown pivoted about the latched mechanisms 19 on 
shaped in lateral cross-section, which is designed to the left side of the housing assembly (right side in the 
matingly engage the lower half housing 3 along the 20 drawing), permitting access to the interior of the right 
sides of the housing assembly 1. The front wall 7 of the side of the assembly. From these illustrations (FIGS, 6 
lower housing 3 has a U-shaped opening 8 bordered by and 7) it can be seen that the cover 5 can be completely 
a channel 9 which holds a window 11 through which removed from the lower housing 3 by releasing all four 
optical images. are transmitted to a television camera 13 latching mechanisms 19, permitting complete access to 
inside the housing assembly 1. The rear portion of the 25 the interior compartment. This configuration would be 
lower housing 3 comprises a solid lateral wall 17 which particularly advantageous during the installation of the 
bridges the sides of the lower housing 3. When the television camera or when performing extensive re- 
housing cover 5, is seated atop the lower housing 3, the pairs. 

camera 13 is completely enclosed by the housing assem- FIGS. 8, 9, 10 and 12 illustrate elevational and cross- 

bly 1 which acts as a protective shell isolating the cam- 30 sectional views of an alternate embodiment of the in- 

era from rain, dust and shock. ventive latching mechanism 19', shown in the fastened 

In order to provide access to the camera 13 mounted or latched position in FIGS. 8, 9 and 12, and in the 
inside the housing assembly 1, the present invention unlatched position in FIG. 10. This embodiment incor- 
includes a latch system for securing the housing cover 5 porates a lock 38 which secures the latching mechanism 
which permits the housing cover to be pivoted to an 35 19' in the fastened position to inhibit theft of or tamper- 
open position from either the right or the left side of the ing with the television camera 13 inside the housing 
lower housing, and also permits complete removal of assembly 1. Locking mechanism 19' comprises a latch 
the housing cover 5 for unobstructed access to the inte- plate 39 which pivots on a pin 41 similar to the pin 21 of 
rior of the housing assembly 1. This is accomplished by latching mechanism 19. The latch plate 39 includes a 
a combination of four latching mechanisms 19, two on 40 hooked portion 43 through which the pin 41 is inserted 
each side of the housing assembly, which permit hinged when the latching mechanism 19' is assembled. The 
movement about a pivotal pin 21 when the mechanism outer surface of the hooked portion 43 includes a pro- 
is fastened and which release the pin 21 for upward trusion 45 which engages a flange 47 on retaining plate 
movement when the latching mechanism 19 is unfas- 49 when the latching mechanism 19' is fastened, thus 
tened. 45 opposing any upward movement of the pin 41 out of the 

Latching mechanism 19 comprises a latch 23 which hinge seat formed by notches 27. The lock 38 includes 

holds pin 21 in a hinge seat provided by two ribs 25 on an arm 51 which engages locking bracket 53 when the 

the exterior side wall of lower housing 3. When the latch plate 39 is rotated downward and the lock cylin- 

housing cover 5 is closed, the pin 21 is seated in notches der 55 is turned to the locked position as shown in 

27 at the top of each rib 25 to support the pin 21 and 50 FIGS. 8, 9 and 12. 

restrict it from movement other than rotation or up- In the preferred embodiment of locking mechanism 
ward movement away from the notches 27. The latch 19', the latch plate 39 is attached to the pin 41 with a 
23, which is fastened to the lower housing 3 by screws screw 57, which screws into a laterally bored hole in the 
or similar fastening means, comprises a hinged plate 29 pin to prevent the latch plate 39 from swiveling on the 
which uses a lever action to apply tension to a wire 55 pin 41. A torsion spring 59 mounted between the side of 
clamp 31. The wire 31 is bent in the shape of a hook support bracket 33 and C clip 36 applies a torsional 
which engages pin 21 and holds the pin in the hinge seat force to pin 41 urging the latch plate 39 to the position 
formed by notches 27. illustrated in FIG. 10 when the lock 38 is not engaging 
FIG. 3 is a partial elevational view of the latching retaining plate 53. This facilitates the unfastening of 
mechanism 19 showing the connection of pin 21 to the 60 latching mechanism 19' and simplifies the latching pro- 
housing cover 5. The pin 21 is inserted through support cess by maintaining protrusion 45 out of engagement 
block 35 and into the side of support bracket 33, and is with flange 47 while the pin 41 is being seated in 
held in place by C clip 36. The pin is therefore sup- notches 27. 

ported away from the body of the housing cover 5, FIG. 12 illustrates the embodiment of the present 

permitting the housing cover to be pivoted about the 65 invention with latching mechanisms 19' fastening the 

pin 21 when the pin is seated in notches 27. housing cover 5 to the lower housing 3, as previously 

FIG. 4 is a perspective view of the housing assembly illustrated in FIG. 5 with latching mechanisms 19. 

with the housing cover 5 closed and latching mecha- While the use of four locking latch mechanisms 19' 



05/10/2004, EAST Version: 1.4.1 



4,414,576 



offers the greatest security against unauthorized open- 
ing of the housing assembly 1, it may be desirable from 
a cost standpoint to only use two locking latch mecha- 
nisms 19' in combination with two regular latch mecha- 
nisms 19. In this case, the locking latch mechanisms 19' S 
should preferably be positioned on opposite sides of the 
housing assembly 1 and diagonally opposed to each 
other in order to secure the front and rear end of the 
housing cover 5. 

The preferred embodiment of the present invention 10 
also incorporates several features which help to achieve 
optimum camera performance in an outdoor environ- 
ment. As illustrated in FIGS. 2 and 11, fan assembly 61 
circulates outside air through the interior of the housing 
assembly 1 to prevent overheating of the camera 13 15 
(shown in phantom) in hot weather, and further directs 
a flow of air past the camera lens 63 and window 11 to 
keep dust, moisture and other atmospheric contami- 
nants from settling thereon. Heating elements 65 are 
further provided to warm the interior of the housing 20 
assembly in cold weather to assure proper camera per- 
formance. Power and data transmission cables for the 
camera, fan and heating elements enter the lower hous- 
ing 3 through bellows 66 which helps to seal the entry 
point of these cables into the housing assembly and also 25 
provides for their strain relief. 

The operation of fan assembly 61 is illustrated in FIG. 
11 which shows the direction of air circulation through 
a side cross-sectional view of the housing assembly 1. 
Air is drawn into the housing assembly through intake 30 
port 67 located at the rear of the lower housing 3. A 
screen 69 may be provided at the intake port 67 to pre- 
vent insects and large airborne particles from entering 
the housing assembly. The incoming air is then drawn 
through filter material 71 which removes dust and other 35 
fine particles from the air which flows through opening 
72. The air then travels past impeller 73 which is pow : 
ered by blower motor 75 and enters the interior com- 
partment 77 of the housing assembly 1. The interior 
compartment 77 is sealed from the external environ- 40 
ment by gaskets or other appropriate sealing means at 
all points except for the filter covered opening 72 and 
outlet slot 79 located above the window 11. As shown 
by the arrows in FIG. 11, air which is drawn in by 
impeller blades 73 is circulated around camera 13 and 45 
past camera lens 63, and exists the interior compartment 
through outlet slot 79. The air flow is then deflected by 
baffle 81 located on the housing cover 5 above and just 
in front of window 11. The baffle 81 directs the air flow 
past the front of window 11, which prevents dust and 50 
other atmospheric contaminants from settling thereon 
and also helps to remove fog and water droplets which 
may accumulate on humid or rainy days. The flow of air 
past camera lens 63 as illustrated in FIG. 11 also pre- 
vents dust in the interior compartment 77 from settling 55 
on the camera lens thus further aiding in the mainte- 
nance of a clear television picture. 

Heating elements 65 are provided to warm the inte- 
rior compartment 77 when the temperature drops 
below the optimum operating temperature range for the 60 
camera 13, as detected by thermostat 83. Since air 
drawn into the interior compartment 77 by blower 
motor 75 serves to cool the camera 13 and counteracts 
the effect of heating elements 65, it may be desirable to 
turn off blower motor 75 when the temperature drops 65 
below a predetermined level, particularly when the 
housing assembly is in a relatively clean environment 
and the window clearing feature of the blower motor 75 



is not continuously needed. Under these conditions it 
may be useful to turn off the blower motor entirely, or 
to operate it intermittently to provide occasional clear- 
ing of the window 11. A separate thermostat 85 (FIG. 2) 
may be provided to turn off the blower motor 75 at a 
different temperature than the switching temperature of 
thermostat 83 which controls heating elements 65. Al- 
ternatively, the switching off of the blower motor 75 
and switching on of the heating elements 65 may be 
performed concurrently, in which case only one ther- 
mostat 83 would be needed, 

Although the above description discloses a preferred 
form of the invention for illustrative purposes, those 
skilled in the art will appreciate that many additions, 
modifications or substitutions may be made without 
departing from the scope and spirit of the invention as 
defined . in the accompanying claims. 

What is claimed is: 

1. A housing assembly for electronic surveillance 
apparatus, comprising: 

complementary first and second housing members 
defining an enclosed region when joined together; 
first hinge means for joining said first and second 
housing members in hinged relationship about a 
first axis- 
second hinge means for joining said first and second 
housing members in hinged relationship about a 
second axis, different from said first axis; and . 
said first and second hinge means each having means 
for independently releasing its respective hinge 
means to permit said first and second housing mem- 
bers to hinge about the axis of the other hinge 
means. 

2. A housing assembly as in claim 1, 

wherein each of said hinge means further comprises 
at least one latching mechanism for fastening said 
first and second housing members together, said 
latching mechanism including: 

shaft means mounted on said first housing member for 
supporting said member in hinged relation to said 
second member; 

means mounted on said second housing member for 
providing a hinge seat for said shaft means when 
said first and second housing members are joined, 
and shaped to receive said shaft means in a direc- 
tion substantially perpendicular to said axis; and 

means for detachably retaining said shaft means in 
said hinge seat means while permitting hinged 
movement of said first and second housing mem- 
bers about the axis of said shaft means. 

3. A housing assembly as in claim 2, wherein said 
means for detachably retaining said shaft means in said 
hinge seat means comprises: 

a latch plate mounted on said shaft means and rotat- 

able about the axis thereof, and 
means for detachably securing said latch plate to said 

second housing member. 

4. A housing assembly as in claim 1 wherein said 
retaining means are independently detachable from the 
respective shaft means. 

5. A housing assembly as in claim 4, wherein said 
housing assembly comprises a horizontally elongated 
structure with vertically oriented right and left side 
walls, wherein said first and second housing members 
are joined along a substantially horizontal junction line 
on each of said right and left side walls, and said first 
and second hinge means are mounted respectively on 
said right and left side walls. 
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6. A housing assembly as in claim 2 wherein said shaft 
means is attached to said first housing member by a 
plurality of support arms extending outwardly from the 
surface of said first housing member and suspending 
said shaft means away from and substantially parallel to 
said first housing member. 

7. A housing assembly as in claim 6 wherein said 
hinge seat means comprises at least one slotted member 
extending outwardly from the surface of said second 
housing member, said slot positioned to receive said 
shaft means when said first and second housing mem- 
bers are joined. 

8. A housing assembly as in claim 7 wherein said 
retaining means comprises a claniping member having a 
hooked end and a free end, the tip of said hooked end 
dimensioned for insertion between said shaft means and 
said first housing member when said shaft means is 20 
seated in said slotted member, and 

means attached to said second housing member and 
to the free end of said clamping member for ten- 
sioning said free end after said insertion of said 25 
hooked end. 

9. A housing assembly for electronic surveillance 
apparatus, comprising: 

complementary first and second housing members 
defining an enclosed region when joined together; 
and 

at least one latching mechanism for fastening said first 
• and second housing members together, said latch- 
ing mechanism including: 35 



shaft means mounted on said first housing member for 
supporting said member in hinged relation to said 
second member about the axis of said shaft means; 
means mounted on said second housing member for 
axially receiving said shaft means when said first 
and second housing members are joined, and 
means for detachably retaining said shaft means in 
said receiving means, including a latch plate 
mounted on said shaft means and rotatable about 
the axis thereof, and means for detachably securing 
said latch plate to said second housing member; 
said means for detachably securing said latch plate 
including an arm pivotally mounted on said latch 
plate, bracket means mounted on and extending 
outwardly from said second housing member form- 
ing a channel between said bracket means and said 
second housing member for receiving said arm, 
means for pivoting said arm into and out of said 
channel, a flange mounted on and projecting sub- 
stantially perpendicularly from said second hous- 
ing member, and a tab projecting from said latch 
plate in a substantially radial relationship to said 
shaft means and positioned to engage said flange 
when said latch plate is rotated against said second 
housing member. 

10. A housing assembly as in claim 9, wherein said 
pivoting means comprises a lockable cylinder journaled 
in said latch plate. 

11. A housing assembly as in either of claims 9 or 10 
30 wherein said latch plate is fixedly attached to said shaft 

means and said shaft means further comprises torsion 
spring means acting about the axis of said shaft means 
for rotatably urging said latch plate away from said 
second housing member. 
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